(19) 



J 



(12) 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets (11) EP 1 072 578 A1 

EUROPEAN PATENT APPLICATION 



(43) Date of publication: 

31.01.2001 Bulletin 2001/05 

(21) Application number: 00115993.8 

(22) Date of filing: 26.07.2000 



(51) int. CI. 7 : C07C 29/78, C07C 31/26, 
C13F1/02 



(84) Designated Contracting States: 


(72) Inventor: Vezzani, Corrado 


AT BE CH CY DE DK ES Fl FR GB GR IE IT U LU 


20146 Milano (IT) 


MC NL PT SE 




Designated Extension States: 


(74) Representative: 


AL LT LV MK RO SI 


Ferrecclo, Rinaldo 




c/o Botti & Ferrari S.r.l. 


(30) Priority: 30.07.1999 IT MI991 721 


Via Locatelli 5 


20135 Milano (IT) 


(71) Applicant: 




VOMM CHEMIPHARMA S.r.l. 




20089 Rozzano Ml (IT) 





(54) A method for crystallizing polyols and sugars 

(57) A method for the continuous crystallization of 
sugars or polyols, comprising the steps of: 



arranging in a thin, turbulent and dynamic layer a 
continuous flow of melted mass of a compound 
selected among the group comprising sugars and 
polyoils, with at least 98% of dry material, and a 
mass of said compound in crystalline form as a 
crystallization seed; 



advancing said thin layer of material along a cooling 
wall at a temperature between -15°C and +5°C; 

granulating the material while said thin layer is 
advanced along the cooling wall, thus obtaining 
granules of the crystallized compound, and 

cooling said granules to room temperature, after a 
predetermined maturation time. 




Printed by Xerox (UK) Business Services 
2.16.7 (HRS)/3.6 



1 



EP 1 072 578 A1 



2 



Description 

[0001 ] The present invention relates to a method for 
crystallizing sugars and pofyols, in particular with refer- 
ence to sorbitol. The invention also relates to the crys- 5 
taiiized sorbitol obtained with such a method. 
[0002] The following description mainly concerns a 
method for the crystallization of sorbitol, since, among 
all the sugars and polyols compounds, sorbitol is the 
one which implies the greatest technical difficulties as io 
far as crystallization is concerned. 
[0003] Sorbitol has been broadly used as a plastt- 
cizer and a filler in many products of the pharmaceutical 
and confectionery industry, where nowadays is used as 
a sweetener or as an excipient which "aids" the tableting is 
of the powder formulations containing it. 
[0004] Because of its high hygroscopicity, sorbitol 
must be crystallized at a crystallization degree of at 
least 80% and must be preferably in the y (gamma) 
crystallization form in order to be used in the above 20 
mentioned fields. 

[0005] As it is known, sorbitol is usually obtained 
through catalytic hydrogenation of glucose, at the end of 
which, it is in the form of a highly viscous melted mass 
(or magma) with a concentration of about 70-72% of the 25 
dry material. 

[0006] In order to be crystallized in the desired 
form, the thus obtained sorbitol must be concentrated 
up to values of 99 + 99,7% of dry material, values at 
which sorbitol maintains the starting form of melted 30 
mass (or magma). 

[0007] In order to prepare sorbitol with a high 
degree of crystallinity, the procedure usually implies 
cooling the melted and hot sorbitol mass, after adding a 
suitable quantity of sorbitol crystals or seeds. 35 
[0008] During the cooling, the melted mass of sorb- 
itol is usually kept under constant mixing. 
[0009] The crystallized sorbitol is then subjected to 
fine crushing and to screening. 

[0010] Despite the high degree of crystallization, 40 
the obtained sorbitol shows the disadvantage of a poor 
flowability and the tendency to pack when it is subjected 
to pressure; thus causing problems when the formula- 
tions which contain such sorbitol must be tableted. 
[0011] According to improved techniques of the as 
above mentioned method, the crystallized sorbitol 
melted mass is cold extruded and in such a way a 
higher degree of crystallization and a product more suit- 
able for tableting are obtained. 

[0012] But this technique shows an acknowledged so 
control difficulty for a desired uniformity in the treatment 
of the sorbitol mass and, therefore, gives rise to a non- 
constant quality in the final product. 
[0013] Furthermore, if the extrusion conditions are 
exasperated or if they are not controlled within a close 55 
range of experimentally predetermined values, a vitrifi- 
cation of the product can occur at a certain degree, with 
a subsequent qualitative decay of such a product and 



with a reduction of the already low flowability. 
[0014] Another broadly used technique is substan- 
tially based on a batch, prolonged treatment, character- 
ized by a slow mixing of the sorbitol melted mass plus 
crystallized sorbitol added as a seed, in big mixers 
appropriately equipped (marl treatment). 
[0015] Besides the problems related to a batch pro- 
duction, this technique shows the acknowledged incon- 
venience of the cross contamination. The seriousness 
and the frequency with which such a contamination 
occurs make compulsory a thorough cleaning of the 
mixers at the end of each operative phase, in order to 
prevent fermentation processes, which would be other- 
wise inevitable. 

[0016] The problem underlying the present inven- 
tion is that of providing a method for a continuous crys- 
tallization of sorbitol, which enables to obtain sorbitol 
with a high degree of crystallization (or with great 
amounts of crystallized gamma-sorbitol), overcoming all 
the disadvantages mentioned with reference to the prior 
art, and also enabling the crystallization of other polyols 
and sugars. 

[0017] According to the invention, this problem is 
solved by the method in accordance with claim 1 . 
[0018] For the steps of formation of the thin layer 
and of granulation of the material which forms such a 
layer, an apparatus manufactured by VOMM IMPIANTI 
E PROCESSI S.R.L. of ROZ2AN0 (Milan) is advanta- 
geously used. This apparatus is available on the market 
with the name TU R BOC RYSTALLIZE R and includes a 
cylindrical tubular body, which is closed at its opposite 
ends by respective end walls and has an inner wall kept 
at a prefixed temperature by means of a jacket formed in 
the cylindrical body, a powered rotating shaft, which 
extends axial ly in said cylindrical body and is rotatably 
supported by its opposite end walls, said shaft being 
provided with radial blades, which are helically arranged 
and extend nearly up to said inner wall, at least an inlet 
opening for a flow of material to be treated and at least 
an outlet opening for the obtained product. 
[001 9] For the sake of clarity and conciseness, such 
an apparatus will be named turbocrystallizer in the fol- 
lowing description and claims: 
[0020] When the above apparatus is used, the 
method of the present invention comprises the steps 
described in claims 2-8. 

[0021] With particular reference to the production of 
crystalline sorbitol, the method according to the present 
invention comprises the steps of 

feeding a first flow comprising melted sorbitol with 
at least 99% of dry material and a second flow of 
crystallization seed consisting of crystallized sorbi- 
tol, in a turbocrystallizer having the inner wall ther- 
mostated at a temperature comprised between - 
15°C and 5°C, and having a bladed shaft rotating at 
a speed of 400-1200 r.p.m.; 
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intimately mixing said flows, by simultaneously cen- 
trifuging them against said thermostated wall, with 
the formation of a turbulent, tubular, thin layer; 

advancing said thin layer along said thermostated 
wall with simultaneous and continuous granulation 
of the mixture of said flows, forming said layer; 

• discharging a continuous flow of crystallized granu- 
lar sorbitol from said turbocrystallizer, and 

cooling to room temperature said granular sorbitol 
after a prefixed maturation time. 

[0022] Advantageously, the above-mentioned flows 
are fed in the turbocrystallizer in a independent way one 
from the other. 

[0023] The weight ratio between said crystallization 
seed (crystallized sorbitol) and said melted sorbitol 
entering the turbocrystallizer, is comprised in the range 
between 3:1 and 0,5:1 and preferably between 1,5:1 
and 1:1. 

[0024] The obtained granular sorbitol was shown by 
analysis to contain more than 95% crystallized gamma- 
sorbitol. 

[0025] This result is surprising if it is considered that 
the residence time in the turbocrystallizer varies 
between 20 and 1 20 seconds and it is mainly due to the 
basic idea of operating (mixing, crystallizing, granulat- 
ing) in a thin layer. 

[0026] A further and even more surprising result 
consists in that each sorbitol granule shows an outer 
surface having a "vitrified" physical aspect, even though 
it is completely crystallized in the gamma form, as 
repeated tests have demonstrated. 
[0027] This unexpected physical characteristic of 
the crystallized gamma-sorbitol of the present invention 
implies a double advantage in comparison with the prior 
art: a remarkable flowability and a substantial reduction, 
or even a complete cancellation, of the tendency to pack 
also when it is subjected to remarkable pressures. All 
this provides an increased suitability for tableting opera- 
tions. 

[0028] Advantageously, the melted sorbitol is fed in 
the turbocrystallizer at a temperature comprised in the 
range 85 o C-120°C, while the crystallization seed (crys- 
tallized sorbitol) is fed at room temperature. 
[0029] The melted sorbitol is preferably obtained 
directly from the concentration phase of sorbitol pro- 
duced by catalytic hydrogenation of glucose, while the 
crystallization seed flow is made by a part of the crystal- 
lized gamma-sorbitol, recycled after the maturation 
step. 

[0030] The features and the advantages of the 
invention will be further clarified by the following 
description of some exemplary embodiments of the 
present crystallization method. This description makes 
reference to the attached drawing provided for illustra- 



tion purposes, in which it is schematically shown a tur- 
bocrystallizer of the above-mentioned type. 
[0031] In such a drawing, 1 refers overall to a tur- 
bocrystallizer comprising a cylindrical tubular body 2, 
s closed at opposite ends by respective end walls 3,4 and 
provided with a jacket 5. A fluid for thermostating the 
inner wall 2a of said cylindrical body 2 flows through the 
jacket 5. 

[0032] The cylindrical body 2 is provided at its end 
10 wall 3 with two inlet openings 6, 7 for two respective 
flows of material to be treated, while at the other end 
wall 4 there is an outlet opening 8 for the obtained prod- 
uct and an opening for discharging any vapors or gases, 
which are developed during the treatment. 
15 [0033] A motorized bladed shaft 10 axially extends 
inside the cylindrical body 2 and is rotatably supported 
by its opposite end walls 3,4. 

[0034] There are motor means (not shown) which 
can rotate said bladed shaft 10 at a speed comprised 
20 between 400 and 1 200 r.p.m.. 

[0035] The blades 1 1 of said shaft 10 extend radi- 
ally nearly up to the inner wall 2a, of the cylindrical body 
2 and are disposed according to a single or a multi-start 
helicoidal arrangement. 

25 

EXAMPLE 1 

[0036] A continuous flow of melted sorbitol with a 
concentration of 99,7% of dry material and at a temper- 
so ature of 1 10°C, is fed into the turbocrystallizer 1 , whose 
inner wall 2a is thermostated at +5°C, while the bladed 
shaft 10 is rotated at a speed of 800 r.p.m.. 
[0037] A second flow of crystallization seed (crys- 
tallized sorbitol) with a ratio 1:1 to the melted sorbitol 
35 flow, is continuously fed at room temperature into said 
turbocrystallizer 1 through the opening 7. 
[0038] Immediately upon admission to the tubular 
body 2, said flows are "taken" by the blades 11, which 
mix and centrifuge such flows against the inner wall 2a. 
40 [0039] In this condition there occurs the formation 
of a tubular thin layer of centrifuged material, which is 
pushed by the blades themselves of the shaft 10, along 
the inner wall 2a and in heat exchange contact there- 
with, towards the outlet opening 8. 
45 [0040] During its passage through the cylindrical 
body 2, the material (melted sorbitol and crystallization 
seed) of said thin layer is constantly subjected to the 
mechanical and dynamic action of the blades 1 1 , which 
besides keeping said material in a high turbulence con- 
50 dition, bring about the granulation (formation and 
growth of the granule) thereof. 

[0041] After an average residence time of 30 sec- 
onds, granulated crystallized sorbitol starts to be contin- 
uously discharged out of said opening 8 at a 
55 temperature of about 55°C. 

[0042] The analysis showed that, after a two hours 
long maturation, the sorbitol granules resulted to be 
crystallized in the gamma form for more than 95% and 
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showed a substantially vitreous physical aspect. 
[0043] Furthermore, they showed definitely 
improved taste and solubility in comparison with the 
prior art. 

[0044] Advantageously, the flow of melted sorbitol 5 
with 99,7% of dry material entering the turbocrystaliizer 
1 comes directly from the concentration step of melted 
sorbitol (concentration: 70% of dry material), which is 
obtained from the plants for catalytic hydrogenation of 
glucose. w 
[0045] Even more advantageously, in order to carry 
out said concentration step (70% -» 99,7% of dry mate- 
rial), it can be used an apparatus which is quite similar 
to the above-mentioned turbocrystaliizer. This appara- 
tus is also manufactured by VOMM IMPIANTI E is 
PROCESSI and it is marketed under the name turbo- 
concentrator. 

[0046] In order to obtain the above concentration, 
the inner wall of the turboconcentrator is thermostated 
at about 1 50°C and the bladed shaft is rotated at 400- 20 
1200 r.p.m., while the second flow entering said turbo- 
concentrator consists of air at 150°C. 
[0047] The crystallized gamma-sorbitol of the 
present invention is very suitable for tableting and 
meanwhile can be rolled quite easily. 25 

EXAMPLE 2 

[0048] A continuous flow of melted dextrose with a 
concentration of 98% of dry material and at a tempera- 30 
ture of 92°C is fed into the turbocrystaliizer 1 , whose 
inner wall 2a is thermostated at +6°C, while the bladed 
shaft 10 is rotated at a speed of 840 r.p.m.. 
[0049] A second flow of crystallization seed (crys- 
tallized monohydrate dextrose) with a ratio 1:1 to the 35 
melted dextrose flow, is continuously fed at room tem- 
perature, into said turbocrystaliizer 1 through the open- 
ing 7. 

[0050] After an average residence time of 60 sec- 
onds, granulated crystallized dextrose starts to be con- 40 
tinuously discharged from said opening 8, at a 
temperature of about 28°C. 

[0051] Also in this case, the flow of melted dextrose 
with 98% of dry material, entering the turbocrystaliizer 1 
comes advantageousiy from the concentration step of a 45 
dextrose solution with 70% of dry material, which is 
available on the market. 

[0052] Like in example 1 , in said concentration step 
(70% 98% of dry material), a turboconcentrator by 
VOMM IMPIANTI E PROCESSI is advantageously so 
used. 

[0053] In the above-mentioned concentration step, 
the inner wall of the turboconcentrator is thermostated 
at about 90°C and the bladed shaft is rotated at 750 
r.p.m., while the second flow entering said turboconcen- 55 
trator consists of air at 1 1 5°C. 



EXAMPLE 3 

[0054] A continuous flow of melted fructose with a 
concentration of 99,1% of dry material and at a temper- 
ature of 90°C is fed into the turbocrystaliizer 1, whose 
inner wall 2a is thermostated at +4°C, while the bladed 
shaft 10 is rotated at a speed of 840 r.p.m.. 
[0055] A second flow of crystallization seed (crys- 
talline fructose powder) with a ratio 1 :4 to the melted 
fructose flow, is continuously fed at room temperature 
into said turbocrystaliizer 1 through the opening 7. 
[0056] After an average residence time of 90 sec- 
onds, crystallized fructose starts to be continuously dis- 
charged out of said opening 8, at a temperature of about 
37°C. 

[0057] Also in this case, the flow of melted fructose 
with 99,1% of dry material, entering the turbocrystaliizer 
1 comes advantageously from the concentration step of 
a fructose solution with 70% of dry material, which is 
available on the market. 

[0058] Like in example 1 , in said concentration step 
(70% -> 99,1% of dry material), a turboconcentrator by 
VOMM IMPIANTI E PROCESSI is advantageously 
used. 

[0059] In the above-mentioned concentration step, 
the inner wall of the turboconcentrator is thermostated 
at about 160°C and the bladed shaft is rotated at 600 
r.p.m., while the second flow entering said turboconcen- 
trator consists of air at 200°C. 

Claims 

1. A method for the continuous crystallization of sug- 
ars or polyols, characterized in that it comprises the 
subsequent steps of: 

arranging in a thin, turbulent and dynamic layer 
a continuous flow of material, comprising a 
melted mass of a compound selected among 
the group comprising sugars and polyols, with 
at least 98% of dry material and a correspond- 
ing mass of said compound in crystalline form 
as a crystallization seed; 

advancing said thin layer of material along and 
in substantial contact with a cooling wall, main- 
tained at a temperature comprised between - 
15°C and +5°C; 

granulating said material while said thin layer is 
advanced along the cooling wall, thus obtaining 
a continuous flow of granules of said crystal- 
lized compound, and 

cooling said granules to room temperature, 
after a predetermined maturation time. 
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2. A method for the continuos crystallization of sugars 
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and polyols, characterized by comprising the sub- 
sequent steps of: 

feeding a first flow comprising a melted mass of 
a compound selected among the group com- 
prising sugars and polyols, with at least 98% of 
dry material and a second flow of crystallization 
seed consisting of said compound in crystalline 
form, in a turbocrystallizer having the inner wall 
thermostated at a temperature comprised 
between -15°C and 5°C, and having a bladed 
shaft rotating at a speed of 400-1200 r.p.m.; 

- intimately mixing said flows, by simultaneously 
centrifuging them against said thermostated 
wall, with the formation of a turbulent, tubular, 
thin layer; 

advancing said thin layer along said ther- 
mostated wail with simultaneous and continu- 
ous granulation of the mixture of said flows 
forming said layer; 

discharging a continuous flow of crystalline 
granules of said compound from said turboc- 
rystallizer, and 

cooling to room temperature said granules 
after a predetermined maturation time. 

3. A method according to claim 2 t wherein said com- 
pound is selected among the group comprising 
mono- and disaccharides, sorbitol, xylitol and man- 
nitol. 

4. A method according to claim 2, characterized in 
that said first and second flows are fed into said tur- 
bocrystallizer independently from one another. 

5. A method according to claim 2, characterized in 
that said second flow of crystallization seed and 
said first flow of melted compound are in a weight 
ratio comprised between 3:1 and 0,5:1, preferably 
between 1,5:1 and 1:1. 

6. A method according to claim 2, characterized in 
that said turbocrystallizer has the inner wall ther- 
mostated at a temperature comprised between - 
15°C and 5°C. 

7. A method according to claim 2, characterized in 
that said bladed shaft is rotated at 400-1200 r.p.m.. 

8. A method according to claim 2, characterized in 
that the residence time of the material subjected to 
treatment in said turbocrystallizer is comprised 
between 20 and 120 seconds. 



9. A method according to claim 1 , where said com- 
pound is sorbitol, characterized by comprising the 
subsequent steps of: 

5 - arranging in a thin, turbulent and dynamic layer 
a continuous flow of material, comprising a 
melted mass of sorbitol with at least 99% of dry 
material and a corresponding mass of crystal- 
lized sorbitol as a crystallization seed; 

10 

advancing said thin layer of material along and 
in substantial contact with a cooling wall, main- 
tained at a temperature comprised between - 
15°C and +5°C; 

15 

granulating said material while said thin layer is 
advanced along the cooling wall, thus obtaining 
a continuous flow of granules of crystallized 
sorbitol, and 

20 

cooling said sorbitol granules to room tempera- 
ture, after a predetermined maturation time. 

10. A method according to claim 3, wherein said com- 
25 pound is sorbitol, characterized by comprising the 

subsequent steps of: 

feeding a first flow comprising melted sorbitol, 
with at least 99% of dry material and a second 

30 flow of crystallization seed consisting of crys- 

tallized sorbitol, in a turbocrystallizer having the 
inner wall thermostated at a temperature com- 
prised between -15°C and 5°C, and having a 
bladed shaft rotating at a speed of 400-1200 

35 r.p.m.; 

- intimately mixing said flows, by simultaneously 
centrifuging them against said thermostated 
wall, with the formation of a turbulent, tubular, 
ao thin layer; 

advancing said thin layer along said ther- 
mostated wall with simultaneous and continu- 
ous granulation of the mixture of said flows 
45 forming said layer; 

discharging a continuous flow of crystallized 
granular sorbitol from said turbocrystallizer, 
and 

50 

cooling to room temperature said granular 
sorbitol after a predetermined maturation time. 

11. A method according to claim 10, characterized in 
55 that said first and second flows are fed into said tur- 
bocrystallizer independently from one another. 

12. A method according to claim 10, characterized in 
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that said second flow of crystallization seed and 
said first flow of melted sorbitol are in a weight ratio 
comprised between 3:1 and 0,5:1, preferably 
between 1,5:1 and 1:1. 

5 

13. A method according to claim 10, characterized in 
that said turbocrystallizer has the inner wail ther- 
mostated at a temperature comprised between - 
15°Cand 5°C. 

w 

14. A method according to claim 10, characterized in 
that said bladed shaft is rotated at 400-1200 r.p.m.. 

15. A method according to claim 10, characterized in 
that in the residence time of the material subjected 15 
to treatment in said turbocrystallizer is comprised 
between 20 and 1 20 seconds. 

16. Granular sorbitol crystallized in the gamma form up 

to 95% and having a substantially vitreous physical 20 
aspect, obtainable by the method of claims 10-15. 
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